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Climate System Observations and Analysis

Taneil Uttal

Polar (Arctic) Observations and Processes



To understand the (anthropogenic) atmospheric component of
the Arctic System in particular impact (feedbacks) on sea ice

extent, permafrost, snow distribution, glacier mass, and human
systems

Understanding WHY, not just HOW
the Arctic climate system changing so fast

component of a Climate Service

Developing the foundation for the Arctic fq
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Proposed Approach: Have an Observational
System with Clearly Defined Products
That Allows for Surprises

Atmospheric Fluxes (F,,. ), Snow Depth (D,), Surface Flux (F,)

1207 O. Persson 10-day running means

Snow Depth (cm)

Sea Ice Thickness and Temperature

Depth (om)
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~—  Major Observation Programs

ASCOS - Arctic Summer Cloud Ocean Study Tiksi Hydrometeorological Observatory

Swedish Icebreaker Oden on Site at 87.4N,5.8W, Au ug. 15, 2008, 0930 UTC
CIREBNOAACET Remote Sensors
Other instruni@ntatio

—

s 60 GHz Scanning Radiometer

5L g —
Taken from NASA DC-8 Research Aircraft. Photo by: Ron Wilcox

Integrated Characterization of Energy,
Clouds, Atmospheric State, and Precipitation
at Summit (ICECAPS)

Eureka and Alert Canada

I * I Environment
Canada
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Major Science Themes

hours
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hours

a) Barrow
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b) SHEBA
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Month of Year

l)Annual
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* Clouds and Aerosols
* Surface Energy Balances

* Transport Studies

Ice Clouds
Liquid Clouds

M. Shupe

Example: Annual cycle of cloud base and top for ice and liquid clouds
Note: Critical cloud information, 3 sites in widely distributed Arctic regimes,
Long-term (12 years, 1year, 5 years) data sets

March 9-12, 2010
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NOAA Linkages

NOAANESDIS CRN Program |

' NOAA Climate Office

" GMD Global Network

| NOAA UAS Program < Observations
| ~ PSDPolar
| NWS Intemational Affairs = Observations and | ~cp a-viic Airerat Campaigns |
Processes Group

| GSDFIM Model »~ "\ PEL North Pole Obsenvalory |

| GSD Cold Climate Land Surface Model G ANESDEETID ]

= Strong Existing Linkages Potential Linkages
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Atmospheric System Research (ASR)
Science and Program Plan

January 2010

a U.S. DEPARTMENT OF

Office of Science

Interagenc

Studies of Environmental Arctic Change
Observing Change Panel

DOE Atmospheric Science Plan

STUDY OF ENVIRONMENTAL ARCTIC CHANGE

SEARCH Science
Science News
Science Questions
Data
Related Links

Sea Ice Outiook
Background
Media Coverage
Meetings
2008 Outlook Archive
Related Websites

SEARCH Projects

Observing/AON

SEARCH Structure
Development of SEARCH
Steering Committee
Panels
SMO
IPMC
SSC Workspace

Resources

Meetings

International SEARCH

Contact Information

Home

Panels

Observing Change Understanding Change

Observe

Responding to Change

Observing Change Panel Members (as of December 2009)

}_ Obsening Change Panel (OCP) Charge - 20K

Hajo Eicken, Panel Chair
Geophysical Institute {Gl)
University of Alaska Fairbanks
PO Box 757320

903 Koyukuk Drive

Fairbanks, AK 99775-7320
Phone: 907-474-7280

Fax 907-474-7290

hajo aska edu
Expertise: sea ice geophysics

Taneil Uttal, incoming Panel Co-Chair
Environmental Research Laboratory

National Oceanic and Atmosphenc Administration
(NOAA)

RPDS3 David Skagas Research Building

325 Broadway

Boulder, CO 80305-3328

Phone: 303-497-6409

Fax 303-497-6181

taneil uttal@noaa gov

Craig M. Lee, incoming Panei Co-Chair

Ocean Physics Department - Applied Physics
Laboratory (APL)

University of Washington

1013 Northeast 40th Street

Seattle, WA 98105-6698

Phone: 206-685-7656

Fax 206-543-6785

pl washington edu

Expertise. oceanography and ocean dynamics

Carin J. Ashjian

Department of Biology

Woods Hole Oceanographic Institution
MS #33

266 Woods Hole Road

Woods Hole, MA 02543

Phone: 508-289-3457

Fax 508-457-2124

cashjian@whoi edu

Expertise: biological oceanography and

Expertise: atmospheric observation, inciuding cioud zooptankion ecoiogy
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U.S. DEPARTMENT or STATE

DIPLOMACY IN ACEFION -
SECRETARY CLINTON  MEDIACENTER TRAVEL CAREERS BUSINESS YOUTH & EDUCATION

ASSISTANCE
DEVELOPMENT

POLICY COUNTRIES ECONOMICS ARMS CONTROL DEMOCRACY PUBLIC DIPLOMACY
STATE ISSUES % REGIONS % ENERGY % SECURITY & GLOBAL AFFAIRS & PUBLIC AFFAIRS

Search the Site

Enter keywaord here Search

Browse by:

» Topic » Speaker » Publication

vironmental and Scientific
e Policy Dialogue Working » Country » Date

Home » Under Secretary for Democracy and Glah
Affairs » Climate Change » Bilateral Climate and E
Group
Quick Links

Select a Quick Link v

Development of the
Roshydromet-NOAA project
to crate a joint Tiksi climate
monitoring station

U.S.-Russia Climate Change Policy Dialogue Working Group

On January 17, 2003, The United States and the Russian Federation agreed to broaden their global climate change

cooperation by promoting a Climate Change Policy Dialogue to intensify and strengthen their efforts, including through
Climate Change Working Group to facilitate the Dialogue process. The third meeting of the U.S -Russia Climate Chg
Policy Dialogue Working Group was held in Moscow on May 31, 2005. The two countries have made progress on a

topics, including:

o _Joint projects on research of the Arctic and Antarctic climate within the framework of the International
I e Development of the Roshydromet-NOAA project to create a joint Tiksi climate monitoring station;

e Developing a system of oceanographic observations in the Arctic; Assessment and diagnostics of the Arctic climate
calculation results with the IPCC models; and detecting changes in climate state, climate variability and climate extremes.

e Collaboration of U.S. and Russian scientific organizations within the framework of the Arctic Climate Impact Assessment
and SMIP2 project (Seasonal Prediction
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International Polar Year
March 2007 - March 2009

ARCTIC COUNCIL

!
&N_,/
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International Links

WWW.Ias0a.org

i Cherskii, Russia

Sodankyla,
Finland

" NY-AALESUND

Eureka, Canada
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New tower and CH4 A , i T

measurements at Cherskii

ESRL Cloud Radar
on loan to FMl in Sodankyla

Swedish Icebreaker Oden on Site at 87.4N,5.8W, Aug. 15, 2008, 0930 UTC
CIRES/NOAA/CET Remote Sensors
Other instrum@ntation e

-

s 60 GHz Scanning Radiometer

Air Chemistry sampling

a7 - (U. of-Stockhoim, & others)
OPAL at Eureka | - 449 MHz Wind,Profiler |

S-band Cloud and

P

\ — < ¥
'lLJew Moower Instruments on the Oden =~

y s %, Taken from NASA DC-8 Research Aircraft. Photo by: Ron Wilcox
in Eureka
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Tiksi surface meteorology

~

FON

Historical meteorological data at Tiksi has
been digitized, making it easier to perform
climatological analysis of surface data

Month

Couresty of A. Makshtas

2008-08-30 > 2009-03-01

2150 i 1
EY ' Methane measurements from
2100p T ; Cherskii (courtesy of A.Crotwell)
T 2050 »
5
£
? 2000
<
f 1950
¢
1900
1850
A s 0 N D F L A

month of the year

MMCR Backscatter Cross Section 27-Feb 2009

/

NOAA SEARCH Arctic Atmospheric Science

Fraction (%

Cloud fraction
Courtesty of M. Shupe ]

May

Jul Sep Nov Total
Month of Yeor

Radar (top) / Lidar (bottom)
Cloud measurements at Eureka
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soil temperatures at Alert
(courtesy of O. Persson)

”

Aert, Nunovut, Canodo

CO2 measurements at the
Alert GAW station
(data courtesy of ESRL/GMD web site)
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